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COMPONENT MOUNTER AND MOUNTING METHOD 

FIELD OF THE INVENTION 

The present invention relates to component mounters and mounting methods 
for mounting typically electronic components on a board, and more particularly ,to 
component mounters and mounting methods that prevent defective mounting caused 
by positional deviation of solder printing on the board. 

BACKGROUND OF THE INVENTION 

The need for positional accuracy when mounting components on electrodes 
formed on a board has been becoming ever more stringent as electronic components 
become smaller and mounting density becomes higher. For example, micro- 
components of only about 0.6 mm x 0.3 mm in size are already commercialized. 
These small components require extremely accurate mounting positions. The 
electrode position has conventionally been confirmed by identifying a recognition 
mark provided on the board to ensure correct positioning of a component onto an 
electrode when the component is placed on the electrode on the board by means of a 
transfer head. 

However, micro-components as described above may show defects after 
being mounted due to lack of mounting position accuracy for the reasons described 
below. 
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A conventional method for mounting micro-components is described next 
with reference to drawings. 

Figs. 5A to 5C are process charts of the conventional component mounting 

method. 

5 In Fig. 5 A, numerous electrodes la onto which electronic components are 

soldered are provided on board 1. Solder paste S is printed on electrodes la before 
the mounting process. In the mounting process, the position of each electrode la is 
identified based on mounting position data by detecting recognition mark lb 
provided at the comer of board 1. Component 2 is then mounted on identified 

10 electrode la. 

However, the position of solder paste S printed on electrode la does not 
completely coincide with the position of electrode la due to changes of shape with 
time in board 1 or screen mask, and a slight positional deviation d may occur as 
shown in Fig. 5A. If component 2 is placed in relation to the position of electrode 

15 la in this state, as described above, the center line of a terminal of component 2 will 
deviate with respect to solder paste S as shown in Fig. 5B. 

If board 1 is heated in a reflow process in this state, component 2 may rotate 
in the direction shown by an arrow in Fig. 5C as solder paste S melts. The rotation 
occurs due to non-uniform distribution of solder paste S contacting component 2 with 

20 respect to the center line of the terminal of component 2. In other words, 

component 2 rotates in the soldering process because the force of attraction generated 
by surface tension is applied to component 2 when melted solder wets and spreads on 
the terminal surface, and this force is applied asymmetrical with respect to the center 
line of component 2. Positional deviation in the direction of the arrow remains if 

25 solder paste S solidifies in this state, resulting in defective mounting. Accordingly, 
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the conventional component mounting method may cause defective mounting due to 
positional deviation occurring at the time of solder printing. 

5 SUMMARY OF THE INVENTION 

« 

The present invention solves the aforementioned disadvantage, and aims to 
offer a component mounter and mounting method that prevents defective mounting 
due to positional deviation of solder printing in component mounting. 
10 A component mounter of the present invention picks up a component from a 

component feeder carriage using a transfer head, and mounts the component on a 
board. The component mounter of the present invention comprises: 

(a) a positioner for positioning the board relative to the transfer head; 

(b) a primary memory for storing position measurement results of solder 
15 printed on an electrode on the board; 

(c) a calculator for calculating mounting coordinates for mounting the 
component using the transfer head based on the measurement results; and 

(d) a controller for driving the positioner based on the mounting coordinates. 
A mounting method of the present invention is to pick up a component from 

20 a component feeder carriage using the transfer head, and mount it on the board. The 
mounting method of the present invention comprises the next steps: 

(a) storing position measurement results of solder printed on an electrode on 
the board; 

(b) calculating mounting coordinates based on the measurement results when 
25 mounting the component using the transfer head; and 



(c) controlling a positioner for positioning the board relative to the transfer 
head based on the mounting coordinates. 

The mounting coordinates for mounting the component using the transfer 
head are calculated based on the solder printing position measurement results, and the 
board is relatively positioned with respect to the transfer head based on these 
mounting coordinates. No positional deviation between the component and printed 
solder thus occurs when the component is mounted. Accordingly, defective 
mounting, which may occur in a reflow process due to positional deviation, is 
preventable. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a component mounter in accordance with a 
preferred embodiment of the present invention. 

Fig. 2 is a block diagram illustrating the configuration of a control system of 
the component mounter in accordance with the preferred embodiment of the present 
invention. 

Fig. 3 is a flow chart illustrating how mounting coordinate data is processed 
in the component mounter in accordance with the preferred embodiment of the 
present invention. 

Figs. 4A to 4C are process charts illustrating a component mounting method 
in accordance with the preferred embodiment of the present invention. 

Figs. 5A to 5C are process charts illustrating a conventional component 
mounting method. 
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DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the present invention is described below with 
5 reference to drawings. 

Fig. 1 is a plan view of a component mounter, Fig. 2 is a block diagram of a 
control system for the component mounter, and Fig. 3 is a flow chart illustrating how 
mounting coordinate data is processed in the component mounter in the preferred 
embodiment of the present invention. Figs. 4A to 4C are process charts illustrating 
10 a component mounting method in the preferred embodiment of the present invention. 

First, the configuration of the component mounter is described with reference 
to Fig. 1. 

In Fig. 1, numerous parts feeders 4 are provided on component feeder 
carriage 3. Parts feeders 4 are attached to a feeder base (not illustrated), and move 
15 horizontally by rotating feed screw 5. 

Rotary head 6 is disposed at the front of feeder carriage 3. This rotary head 
6 rotates in the direction of arrow 'a 5 centering on main shaft O. Several transfer 
heads 7 are disposed on the periphery of rotary head 6. Each head 7 has several 
suction nozzles (not illustrated). Head 7 moves vertically at pickup position P on a 
20 vacuum-suction station, and picks up components from parts feeders 4. Here, parts 
feeders 4 move horizontally by screw 5 so that head 7 can pick up a required 
component. 

Each head 7 is disposed on the periphery of rotary head 6, centering on main 
shaft O, and rotates on the shaft of head 7 (centering on head rotation) by means of a 
25 driving mechanism (not illustrated). This rotation determines selection of multiple 
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suction nozzles provided on head 7 and setting of horizontal rotation angle of the 
component held by the suction nozzle. 

The component picked up at position P sequentially moves in the direction of 
arrow V as a result of the rotation of rotary head 6. Height measurement station 8 
5 is disposed on the moving path, and station 8 measures the height of the component 
held by head 7. 

Component recognition station 9 is provided next to station 8. An image of 
the component held by the suction nozzle of head 7 is captured from the bottom by a 
camera (not illustrated) at station 9. The image captured is then processed to detect 

10 the dimensions of a plan image of the component, i.e., length and width. 

XY table 11 is disposed at the front of rotary head 6. This table 11 
horizontally positions board 1. Table 11 thus acts as a positioner for horizontally 
positioning board 1 relative to transfer head 7. Transfer head 7 moving from station 
9 reaches mounting position M on a mounting station over board 1, and mounts the 

15 component on board 1 by vertical movement. 

Camera 13 is disposed next to table 11. Table 11 is driven to move board 1 
to under camera 13. Camera 13 then captures a predetermined recognition point on 
board 1 to detect the position and shape of a recognition target. For example, as 
shown in Fig. 4A, the position of recognition mark lb formed on board 1 and the 

20 position of electrode la are detected; also, positional deviation of solder S with 

respect to electrode la is detected by capturing an image of solder paste S printed on 
electrode la. 

Next, the configuration of a control system of the component mounter in the 
preferred embodiment of the present invention is described with reference to Fig. 2. 
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In Fig. 2, controller 20, such as a CPU, controls the movement and 
calculations carried out in the entire component mounter. Solder printing position 
measurement result memory 23, which is the primary memory, stores measurement 
results of solder printing positions. Mounting position data memory 21, the 
5 secondary memory, stores mounting coordinates indicating each position of a 

mounting point on which the component will be mounted. Solder printing position 
measuring apparatus 22 measures the position of solder paste S printed on each 
electrode, as shown in Fig. 4A, based on image data obtained through capturing an 
image of each electrode position by camera 13 for board recognition, and outputs 

10 relative position coordinates data with respect to recognition mark lb on board 1. 

Controller 20 reads out solder printing position measurement results stored in 
memory 23, and calculates component mounting coordinates based on solder printing 
position. In other words, controller 20 is a mounting coordinates calculator. 
Calculated mounting coordinates are fed to memory 21 to revise data on mounting 

15 coordinates. More specifically, mounting coordinates determined based on 

electrode position coordinates in accordance with design data are initially stored in 
memory 21, but this data is updated by rewriting mounting coordinates in the data 
based on actual measurement results after measuring the solder printing position. 
Table driver 24 drives XY table 11 which holds and moves the board. This table 11 

20 is moved based on the aforementioned mounting coordinates by controlling driver 24 
with controller 20. 

The component mounter in the preferred embodiment is configured as 
described above. 

Next, a mounting method using the above component mounter is described 
25 with reference to Fig. 3 and Figs. 4A to 4C. The position of solder paste printed on 
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each electrode on the board in a previous process is measured before mounting the 
component. The mounting position is determined based on the printing position 
measurement result. 

In Fig. 3, board 1 after printing solder is placed on XY table 11 (ST1). 
Recognition mark lb on board 1 (Fig. 4A) is captured by camera 13, thus detecting 
the position of board 1 (ST2). Next, XY table 11 is driven to position electrode la, 
whose printing position is to be measured, under camera 13 (ST3). Image data is 
then obtained by capturing the image of electrode la by camera 13 (ST4). For 
moving XY table 11 when capturing the image of each electrode la, mounting 
positions stored in mounting position data memory 21 prepared in advance based on 
design data are used. 

Next, the printing position of solder paste S printed on electrode la, as 
shown in Fig. 4A, is measured based on the image data obtained as relative 
coordinates xa, ya of printing point A (a barycentric position of solder paste printed 
on a pair of electrodes la) with respect to recognition mark lb (ST5). The position 
is recognized by solder printing position measuring apparatus 22. 

Next, the presence of electrode la to be measured next is determined (ST6). 
If there is a next electrode la to be measured, the operation returns to ST3 to repeat 
the measurement of the solder printing position. If all electrodes to be measured are 
completed at ST6, measurement results of solder printing positions are stored in 
solder printing position measurement result memory 23 (ST7). Mounting position 
data to be used for actual mounting is then prepared based on the obtained solder 
printing position measurement results, and stored in mounting position data memory 
21 (ST8). This completes the preparation and processing of the mounting position 
data that compensates for the positional deviation of solder printing. 
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Next, mounting starts for board 1 whose measurements of solder printing 
positions are completed. Here, component 2 is placed in accordance with 
mounting coordinates prepared based on the aforementioned solder printing position 
measurement results when placing component 2 on each electrode la. In other 
words, component 2 is placed on printing point A of solder paste S as a target 
position instead of electrode la when printed solder paste S deviates from electrode 
la, as shown in Fig. 4B. Accordingly, the position of terminal 2a of component 2 
mounted on the board deviates from electrode la but is mounted without positional 
deviation with respect to solder paste S. 

After components are placed on each electrode position, board 1 is sent to the 
reflow process to heat and melt solder paste S so as to solder terminal 2a onto 
electrode la. Terminal 2a whose position has deviated from electrode la before 
heating is attracted by electrode la by the self-alignment effect when solder paste S 
melts. The self-alignment effect is a phenomenon by which terminal 2a is attracted 
to electrode la when melted solder wets and spreads over the surface of electrode la. 
Accordingly, as shown in Fig. 4C, terminal 2a is soldered onto electrode la in the 
right position and right direction without experiencing any positional deviation. 

Since mounting coordinates are set so as not to cause positional deviation 
between terminal 2a and solder paste S, as mentioned above, in the reflow process, 
no external force for moving component 2 in the rotating direction is applied, 
ensuring the self-alignment effect. 

As described above, the preferred embodiment prepares mounting position 
data based on measurement results for solder printing positions on the actual board. 
This enables the prevention of deviated component mounting positions caused by 
variations in solder printing positions on each board. Accordingly, defective 
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mounting may be reduced, even for micro-components which require high mounting 
accuracy, by preventing positional deviation of components after soldering. 

The preferred embodiment shows an example of measuring solder printing 
positions by means of a camera installed in the component mounter. However, 
5 testing function installed in a screen-printing device may also be used. 

Alternatively, a separate exclusive appearance-testing device, other than the 
component mounter, may be used for measuring solder printing positions. 

In the present invention, mounting coordinates for mounting components 
using the transfer head are calculated based on solder printing position measurement 
10 results in order to relatively position the board to the transfer head based on the 

mounting coordinates. This avoids the occurrence of positional deviations between 
the mounted components and printed solder, thus preventing defective mounting 
which may occur during the reflow process due to these positional deviations. 



